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,QWURGXFWLRQ
,Q UHFHQW \HDUV LQ DOO (XURSH WKHUH KDV EHHQ D JURZLQJ LQWHUHVW LQ WKH YDORUL]DWLRQ RI SXEOLF EXLOGLQJV 7KH
(XURSHDQ)UDPHZRUN3URJUDPIRU5HVHDUFKDQG,QQRYDWLRQ+RUL]RQKLJKOLJKWVWKHLPSRUWDQFHRIWKHFXOWXUDO










FDQEHFLWHG WKHSURMHFW &RXQWU\+RXVHV9DOXHPDQDJHGE\ WKH6WDWH3URSHUW\DQGDLPHGDW WKH UHDOL]DWLRQRI
KRWHOVLQSXEOLFEXLOGLQJVORFDWHGLQOLWWOHNQRZQDUHDVEXWFKDUDFWHUL]HE\KLJKWRXULVWLFSRWHQWLDOLWLHVWKH2Q/LQH
9DORUL]DWLRQ92/SURPRWHGE\WKH'HSRVLWVDQG/RDQV)XQGDLPHGDWWKHFHQVXVDQGWKHUDWLRQDOL]DWLRQRIORFDO
DXWKRULWLHV¶ DVVHWV WKH 8QLWDU\ 5HGHYHORSPHQW 3URJUDPV 389$7 '/  WKDW SURYLGHV DQ HIIHFWLYH
SDUWLFLSDWRU\SODQQLQJ WRRO FRPELQLQJ WKHSURSHUW\YDORUL]DWLRQZLWK WKHGHYHORSPHQWRI WKH WHUULWRU\ LQZKLFK WKH
DVVHWVDUHORFDWHG
'XHWRWKHVFDUFLW\RISXEOLFUHVRXUFHV3XEOLF$GPLQLVWUDWLRQVDUHLQFUHDVLQJO\GULYHQWRLQYROYHQHZRSHUDWRUV
WR DFWLYDWHLQFHQWLYHSROLFLHV DQG WRSURPRWH VKDUHG DQG WUDQVSDUHQWSURFHVVHV LQYROYLQJ WKH FRPPXQLWLHV 6HYHUDO




EH FRPELQHG ZLWK WKH QHHG WR FDUU\ RXW ZRUNV XVHIXO WR WKH FRPPXQLW\ DQG VKDUHG DW DOO OHYHOV 6WULQJHQW DQG












VXSSRUW WRROV DOORZ WR EURDGO\ DQDO\]H GLIIHUHQW SURMHFWXDO DOWHUQDWLYHV LQGLFDWLQJ WKH EHVW FRPSURPLVH VROXWLRQ
7DMDQL	0RUDQR
$PRQJ WKH0&'$ DQ LPSRUWDQW UROH LV DVVXPHG E\ WKH $QDO\WLF +LHUDUFK\ 3URFHVV $+3 DV D WHFKQLTXH
DSSOLHG LQ GLIIHUHQW ILHOGV $OL <DGDY	$QLV  ,Q WKH SUHVHQW ZRUN WKH$+3 SRWHQWLDOLWLHV DUH WHVWHG WR
LGHQWLI\WKHKLJKHVWDQGEHVWXVHRIDSURSHUW\LQGLVXVHFKDUDFWHUL]HGE\KLJKFXOWXUDODQGKLVWRULFYDOXHV
7KH UHVHDUFK LV RUJDQL]HG DV IROORZV ,Q SDUDJUDSKRXWOLQHV RQPXOWLFULWHULD DQDO\VLVDQG$+3DUH JLYHQ ,Q
SDUDJUDSK  WKH FDVH VWXG\ LV LOOXVWUDWHG UHODWLQJ WR WKH LGHQWLILFDWLRQ RI WKH KLJKHVW DQG EHVW XVH RI WKH 5RFFD
(VWHQVHLQ)LQDOH(PLOLDPRQXPHQWFXUUHQWO\LQGLVXVHDVDUHVXOWRIWKHGDPDJHFDXVHGE\WKHHDUWKTXDNHRI
,QSDUDJUDSKWKHFRQFOXVLRQVRIWKHZRUNDUHGUDZQ
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2XWOLQHVRQ0&'$DQG$+3
7KH OLQHDU RSWLPL]DWLRQ ZLWK D VLQJOH FULWHULRQ KDV EHHQ IRU \HDUV WKH FODVVLF VROXWLRQ DSSURDFK WR GHFLVLRQ
PDNLQJ SUREOHPV ERUURZHG IURP HFRQRPLFPDQDJHULDO VHFWRU 7KLV SURFHGXUH KRZHYHU KDV RIWHQ EHHQ VKRZQ
LQHIIHFWLYHLQGHFLVLRQDOFRQWH[WVFKDUDFWHUL]HGE\KLJKXQFHUWDLQW\DQGE\WKHSUHVHQFHRIPXOWLSOHREMHFWLYHVDQG
FRQVWUDLQWV,QWKHVHFDVHVLWPD\EHDSSURSULDWHWRXVHOHVVULJLGPHWKRGVDVWKH0&'$WKDWFRPELQHORJLFDODQG
PDWKHPDWLFDO DOJRULWKPVZLWK HOHPHQWV GHULYHG IURPHFRQRPLF VRFLDO SV\FKRORJLFDO DQGPDQDJHULDO GLVFLSOLQHV
DQGDEOH WRVRUW WKHSRVVLEOHVROXWLRQVRI WKHSUREOHP0DQJDQHOOL:LGHO\XVHGLQ WKHHYDOXDWLRQRIXUEDQ
/RWIL	6RODLPDQLDQG WHUULWRULDO 0RUDQR/RFXUFLR7DMDQL	*XDULQLUHGHYHORSPHQWDQGIRU WKH
UHFRYHU\ DQG HQKDQFHPHQW FKRLFHV RI LQGLYLGXDO EXLOGLQJV WKH0&'$ VXSSRUW WKH GHFLVLRQPDNHU LQ ILQGLQJ D
FRPSURPLVHVROXWLRQFDSDEOHRIEDODQFLQJ WKHJRDOV )LJXHLUD*UHFR	(KUJRWW ,QIDFWDQDOWHUQDWLYH WKDW
SUHYDLOVRYHU WKHRWKHUV LQDFOHDUZD\ LHFDSDEOHRIVLPXOWDQHRXVO\PD[LPL]LQJDOOHYDOXDWLRQFULWHULDGRHVQRW
JHQHUDOO\H[LVW
$PRQJ WKH 0&'$ $+3 DVVXPHV WKDW WKH GHFLVLRQPDNHU GXULQJ LWV FKRLFH LPSOHPHQWV PRUH RU OHVV
FRQVFLRXVO\ D KLHUDUFK\ RI WKH GLIIHUHQW HOHPHQWV LQYROYHG LQ WKH GHFLVLRQDO SURFHVV 6DDW\  7KH XVH RI
KLHUDUFKLFDOVWUXFWXUHVDOORZVWRJDLQDGHWDLOHGXQGHUVWDQGLQJRIWKHFRPSOH[SKHQRPHQRQWKURXJKLWVGLYLVLRQLQWR
JUDGXDOO\ VPDOOHUXQLWV$+3 LV EDVHG RQ WKHPRWWRdivide and conquer,VKL]DND	1HPHU\ .7DNLQJ LQ WR
DFFRXQWWKHVHFRQVLGHUDWLRQVLQ6DDW\GHYHORSHGWKH$+3PHWKRGZKRVHPDLQSKDVHVDUHLGHYHORSPHQWRI






4.1. Description ofthe Rocca Estense 
7KH5RFFD(VWHQVH LV ORFDWHG LQ WKHPXQLFLSDOLW\RI)LQDOH(PLOLDZKLFK LV FXUUHQWO\ WKH VXEMHFW RZQHU7KH
EXLOGLQJZDVHUHFWHGLQDVGHIHQVHWRZHURIWKHFLW\DQGKDVEHHQFKDUDFWHUL]HGRYHUWKHFHQWXULHVE\GLIIHUHQW
LQWHUYHQWLRQVZKLFKHQGHGZLWK WKH UHFRYHU\DFWLYLWLHV LQ ,QDQHDUWKTXDNHKDVGDPDJHG WKH IRUWUHVV
FDXVLQJ WKH DOPRVW FRPSOHWH FROODSVH RI WKH NHHS WKH VHULRXV GDPDJH WR WKH EDWWOHPHQWV DQG WKH DSSHDUDQFH RI
FUDFNVLQPDQ\LQWHUQDOSDUWV7KHVHHYHQWVPDNHXUJHQWWKHUHFRYHU\DQGWKHHQKDQFHPHQWRIWKHFXOWXUDOEXLOGLQJ
)RUWKHLGHQWLILFDWLRQRIWKHKLJKHVWDQGEHVWXVH$+3KDVEHHQFKRVHQWDNLQJLQWRDFFRXQWWKHDYDLODELOLW\RI
WKH3XEOLF$GPLQLVWUDWLRQ WRGHILQH WKHFULWHULDDQG WRILOO WKHPDWULFHVWKH LPPHGLDF\DQG WKH WUDQVSDUHQF\RI WKH
PHWKRGRORJ\ WKH VLPSOLFLW\ RI WKH PDWKHPDWLFDO PRGHO ZKLFK DOORZV WR VRUW WKH DOWHUQDWLYH VROXWLRQV ZLWKRXW
UHVRUWLQJWRWKHFRQVWUXFWLRQRIXWLOLW\IXQFWLRQV
4.2. Application of AHP 
7KH$+3LVLPSOHPHQWHGWKURXJKWKHIROORZLQJVWHSV6DDW\
1. development of the hierarchy:LQWKLVVWHSWKHKLHUDUFK\LOOXVWUDWHGLQILJXUHLVGHILQHGJRDORIWKHGHFLVLRQ
OHYHOHYDOXDWLRQFULWHULDOHYHODQGDOWHUQDWLYHLQWHQGHGXVHVOHYHO)RUWKHOHYHOZKLFKLVDWWKH
WRSRIWKHKLHUDUFK\WKHUHLVWKHJRDOLHWKHREMHFWLYHWKDWWKHGHFLVLRQPDNHULGHQWLILHVZLWKWKHVXSSRUWRI
WKHHYDOXDWRUDQG WKDW LQ WKHSUHVHQWFDVH LV WKHGHILQLWLRQRIDQG LQWHQGHGXVHFDSDEOHRIJXDUDQWHHLQJ WKH





WREHFRQVLVWHQWZLWK WKHFULWHULD DW OHYHO7KH LQWHQGHGXVHVFRQVLGHUHGDUH DFLYLF DQGFRQWHPSRUDU\

























































EH OHVV WKDQ KLJKHU YDOXHV LQGLFDWH WKH ODFN RI UHVSHFW RI WKH WUDQVLWLYLW\ SURSHUW\ RI WKHPDWUL[ DQG
LPSRVH WR UHYLVH WKHDWWULEXWLRQRI VFRUHV ,Q WKHSUHVHQWFDVH&5 LV HTXDO WRIRU WKHPDWUL[RI WKH
FULWHULDZKLFKLGHQWLILHVDJRRGFRQVLVWHQF\LQWKHDVVLJQPHQWRIWKHVFRUHV

3. determination of the relative weights: LQWKLVVWHSWKHYHFWRUw RIWKHUHODWLYHZHLJKWVH[SUHVVHGLQSHUFHQWDJH
WHUPV LV GHWHUPLQHGERWK WKURXJK WKH DSSUR[LPDWH PHWKRG $0 DQG WKH FDOFXODWLRQ RI WKH HLJHQYHFWRU
DVVRFLDWHGWRWKHPDWUL[(91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ݓ ൌ ሺݓଵǡǥ ǡݓ௜ǡ ǥ ǡݓ଼ሻZLWK݅ ൌ ͳ ൊ ͺ       

7KH YHFWRUwUHSUHVHQWVWKH ZHLJKW RI HDFK FULWHULRQ IRU DFKLHYLQJWKH REMHFWLYH RI WKH HYDOXDWLRQ 7KH
H[DPLQDWLRQRI WDEOH LQZKLFK WKHFRPSDULVRQDPRQJWKHZHLJKWVRI WKHFULWHULDGHWHUPLQHG WKURXJKWKH
$0 DQG (91PHWKRGV LV UHSRUWHGKLJKOLJKWV WKDW WKH DEVROXWH GLIIHUHQFH DPRQJ WKH ZHLJKWV GHWHUPLQHG




        
F F F F F F F F Q Z$0
Z
(91 ǻ U
F         F    
F         F    
F         F    
F         Î F    
F         F    
F         F    
F         F    
F         F    
&5    FRQVLVWHQW
 





5. analysis of the priorities: WKLVLVWKHVWHSLQZKLFKWKHSULRULW\UHODWLYHWRHDFKLQWHQGHGXVHIRUHDFKFULWHULRQ
LVREWDLQHGWKURXJKWKHHODERUDWLRQRIGDWDLQWDEOHDVLWKDVEHHQDOUHDG\LPSOHPHQWHGLQWKHVWHSIRUWKH
PDWUL[RIWKHFULWHULDWKURXJKWKH$0DQG(91PHWKRGV7KHSULRULW\YHFWRUVDUHVXPPDUL]HGLQWDEOH
݌௞ୀଵൊ଼ ൌ ൫݌௞ǡଵǡ ǥ ǡ ݌௞ǡ௝ǡ ǥ ǡ ݌௞ǡହ൯ZLWK݆ ൌ ͳ ൊ ͷ      

6. aggregation and determination of the total priority WKHSULRULWLHV OLVWHG LQ WDEOHDUHDJJUHJDWHGZLWK WKH
ZHLJKWV LGHQWLILHG LQ WDEOH DQG UHODWHGWR WKH (91 PHWKRG LQ RUGHU WR REWDLQ WKH WRWDO SULRULW\ RI WKH
DOWHUQDWLYHLQWHQGHGXVHVFRQVLGHUHGDVDIXQFWLRQRIWKHREMHFWLYH)RUWKHDJJUHJDWLRQWKHDGGLWLYHDSSURDFK
RI$+3 KDV EHHQ LPSOHPHQWHG DFFRUGLQJ WRZKLFK WKH WRWDO SULRULW\ ௞ܲUHODWLYH WR WKHkWKLQWHQGHG XVH LV
HTXDOWRWKHVXPRIWKHSURGXFWVEHWZHHQWKHZHLJKWVݓ௜UHODWLQJWRWKHFULWHULDWDEOHDQGWKHSULRULWLHV݌௞ǡ௜
WDEOH 
௞ܲ ൌ σ ݓ௜ ή ݌௞ǡ௜଼௜ୀଵ            

7KHWRWDOSULRULWLHVDUHVKRZQLQWDEOHDQGJUDSKHGLQILJXUHLQZKLFKWKHFRQWULEXWLRQVWKDWHDFKFULWHULRQ
SURYLGHV IRU WKH GHWHUPLQDWLRQ RI WKH WRWDO SULRULWLHV UHSUHVHQWDWLYH RI WKH FDSDFLW\RI HDFK LQWHQGHG XVHWR
VDWLVI\WKHJRDOWRWDOTXDOLW\DUHKLJKOLJKWHG
$VFDQEH VHHQ IURP WKH UHVXOWV VXPPDUL]HG LQ WDEOHDQG ILJXUH WKH LQWHQGHGXVH FLYLFPXVHXPDQG
OLWHUDU\ FDIH LV WKH GRPLQDQW RQH 7KLV LQWHQGHG XVH LQ SDUWLFXODU PD[LPL]HV WKH FULWHULRQ ILQDQFLDO
VXVWDLQDELOLW\ILJXUHFKDUDFWHUL]HGE\WKHJUHDWHVWLPSRUWDQFHIRUWKHSXUVXLWRIWKHJRDOPDWUL[RQWKH
ULJKWLQWDEOH
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7DEOH0DWUL[RISDLUZLVHFRPSDULVRQVDPRQJWKHDOWHUQDWLYHLQWHQGHGXVHVZLWKUHVSHFWWRHDFKFULWHULRQ
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LQWHOOHFWXDO SURSHUW\RI VRIWZDUHEHWZHHQ WKH86$DQG&KLQD WKHGHWHFWLRQRI FXVWRPHU VDWLVIDFWLRQE\ WKH)RUG
0RWRU&RPSDQ\6DDW\WKHPRGHOLQJDLPHGDWVXVWDLQDEOHZDVWHPDQDJHPHQW0RUULVVH\	%URZQH
7KHPXOWLFULWHULDPHWKRGRORJLHVDUHVKRZQSDUWLFXODUO\XVHIXOLQXUEDQYDORUL]DWLRQSURFHVVDQGUHGHYHORSPHQW
RISURSHUW\DVVHWVDV WRROVRIPHGLDWLRQDPRQJPXOWLSOHDQGRIWHQGLYHUJHQW LQWHUHVWVDQGDEOH WRFUHDWHDVKDUHG
SODWIRUP DPRQJ GHFLVLRQPDNHUV VWDNHKROGHUV DQG SHRSOH GLUHFWO\ DIIHFWHG E\ WKH ILQDO VROXWLRQV 7KH XVH RI
GLIIHUHQW WHFKQLTXHV RI 0&'$ LQ WKH SUHOLPLQDU\ SKDVHV FDQ VXSSRUW WKH 3XEOLF $GPLQLVWUDWLRQ WR REWDLQ
SDUWLFLSDWHG FKRLFHV WKURXJK WKH QHJRWLDWLRQ DPRQJ WKH YDULRXV VWDNHKROGHUV LQ WKH UHKDELOLWDWLRQ RI KLVWRULF
EXLOGLQJVDQGZHLJKWHGVROXWLRQVFODULI\LQJWKHWLPHOLQHVDQGWKHEXUHDXFUDWLFSURFHGXUHVIRUWKHXUEDQSHUPLVVLRQV
7KHKLJKWUDQVSDUHQF\RIWKH$+3SKDVHVDQGWKHVLPSOLFLW\RIUHSUHVHQWDWLRQRIWKHGLIIHUHQWVWHSVFRQVWLWXWHWKH
HWLRORJ\ RI WKH ZLGHVSUHDG DSSOLFDWLRQ RI WKLV PXOWLFULWHULD WHFKQLTXH DQG RI LWV LQWULQVLF HIIHFWLYHQHVV LQ WKH
LGHQWLILFDWLRQRI VKDUHG FKRLFHV 7ULDQWDSK\OORX	0DQQ7KHXVHRI WKHKLHUDUFK\GLDJUDP WKHPDWUL[RI
FULWHULDDQGWKHPDWULFHVRIWKHDOWHUQDWLYHVLQLQSXWSKDVHDQGWKHFRQVWUXFWLRQRIWKHEDUJUDSKDQGWKHUDGDUJUDSK
LQ WKH RXWSXW SKDVH FRQQRWH WKH PXOWLFULWHULD WHFKQLTXH RI RSHUDWLRQDO VLPSOLFLW\ DQG FODULW\ RI WKH ORJLFDO
PDWKHPDWLFDO SURFHVV IRU DOO WKH VXEMHFWV LQYROYHG 7KH DYDLODELOLW\ RI RSHQ VRXUFH VRIWZDUH
KWWSPDNHLWUDWLRQDOFRP DQG WKH DELOLW\ WR UHSURGXFH WKH PRGHO WKURXJK HOHFWURQLF VSUHDGVKHHWV  SURFHGXUH
DGRSWHGLQWKHSUHVHQWZRUNPDNHVWKHDSSOLFDWLRQRIWKLVWRROSDUWLFXODUO\HDV\HYHQE\OHVVH[SHUWVXVHUV
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 WKH LQWHJUDWHG DFWLRQ SURJUDPPHV RI WKH/D]LR5HJLRQ International Journal of 
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